Cell cycle phase in Dictyostelium discoideum is correlated with the expression of cyclic AMP production, detection, and degradation. Involvement of cyclic AMP signaling in cell sorting.
Cell cycle phase in Dictyostelium is correlated with a different preference for either spore or stalk differentiation. Cells which start development early in the cell cycle (E cells) exhibit a strong tendency to sort to the prestalk region of slugs, while late cell cycle cells (L cells) sort to the prespore region. We investigated the expression of the cAMP chemotactic system during development of synchronized E and L cells and found that E cells exhibit cAMP-binding activity, cell surface cAMP-phosphodiesterase (mPDE) activity, and the ability to relay cAMP signals at least 2 hr earlier and to higher levels than L cells. We hypothesize that E cells are prestalk sorters because they are the first to initiate aggregation centers and respond most effectively with chemotaxis and signal relay.